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DETAILED ACTION 

Claim Objections 

1 . Claims 3 and 4 are objected to because of the following informalities: Claims 3 
and 4 state, "molten" (page 25, line 25; page 26, line 23). For the purpose of 
examination this quoted section will be ignored. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

2. Claims 1,3,4,5 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1, 3, 4, and 5 state, "the interlayer insulating film (claims 3, 4, and 5 state, 
"non-thermoplastic polyimide layer") being provided in a portion in which the bumps are 
not formed on a bump formation surface of the one of the wiring layers and the metal 
layer for wiring layer formation." For the purpose of examination, this phrase will be 
interpreted such that the insulating layer goes around the bumps and does cover the 
vertical portions of the wiring layers on either side of the bump and the metal layer 
portion that is not covered by the wiring layers and bumps. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
North Corp. (JP 2001-1 1 1 189 A) in view of Takubo et al. (US Patent 6329610 B1). 

Regarding claim 1 - North Corp teaches a flexible circuit board (fig. 1, 28), comprising: 
a plurality of bumps (25) which are directly formed on a surface portion of one of a 
wiring layer (22) and a metal layer (23) for wiring layer formation or formed thereon 
through an etching barrier layer (22), each of the bumps having an upper surface 
connected to a wiring film (fig. 4A, 32) of another flexible circuit board (Figure 4 shows 
an upper and a lower flexible printed circuit board 28); and an interlayer insulating film 
(27) wherein the interlayer insulating film being provided in a portion in which the bumps 
are not formed (fig. 1 shows the insulation layer only formed on the sides of the bumps) 
on a bump formation surface of the one of the wiring layer (fig. 1 , 22) and the metal 
layer (23) for wiring layer formation. 

North Corp does not teach wherein the insulating film includes a non- 
thermoplastic polyimide layer and thermoplastic polyimide layers as bonding agents 
which are formed on both surface thereof, the interlayer insulating film being provided in 
a portion in which the bumps are not formed on a bump formation surface of the one of 
the wiring layer and the metal layer for wiring layer formation, wherein one of the 
thermoplastic polyimide layers of the interlayer insulating film which is located on an 
opposed side of the one of the wiring layer and the metal layer for wiring layer formation 
is thicker than the other of the thermoplastic polyimide layers. 
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Takubo teaches a flexible circuit board wherein the insulating film (fig. 4F, 21 , 22, 
23) includes a non-thermoplastic polyimide layer (23, [column 21 lines 57-58] Takubo 
states, "epoxy denatured polyimide type resin sheet", this is a non-thermoplastic 
polyimide) and thermoplastic polyimide layers (21 and 23, [column 21 lines 7-9] Takubo 
states, "one of various bonding sheets, or thermoplastic film may be used instead of 
bismaleimide type polyimide resin") as bonding agents which are formed on both 
surface thereof (see fig. 4F), wherein one of the thermoplastic polyimide layers (21 ) of 
the interlayer insulating film is thicker than the other of the thermoplastic polyimide 
layers (22). 

It would have been obvious to a person having ordinary skill in the art at the time 
of invention to modify the flexible circuit board taught by North Corp with the insulation 
film taught by Takubo because Takubo states, "a flexible wiring substrate that is suitable 
for a laminate of layers can be accomplished. In particular, a flexible substrate with a 
high boding strength to a rigid wiring substrate or another flexible substrate can be 
accomplished" [column 30 line 42-46]. 

Regarding claim 2 - North Corp teaches a method of manufacturing a flexible 
circuit board, comprising: preparing one of a wiring layer (fig. 1, 22) and a metal layer 
(23) for wiring layer formation in which a plurality of bumps (25) are directly formed on a 
surface portion thereof or formed thereon through an etching barrier layer (22); and 
pressurization-bonding (North Corp states that the interlayer is formed by, "lamination 
pressurization" [claim 9]) an interlayer insulating film (27) and a bump formation surface 
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of the one of the wiring layer and the metal layer for wiring layer formation such that 
each of the bumps passes through the interlayer insulating film in a direction in which a 
the layer faces the bump formation surface (see fig. 1g). 

North Corp does not teach the thermoplastic polyimide layers as bonding agents 
which have thicknesses different from each other and are formed on both surface of a 
non-thermoplastic polyimide layer in addition the thinner thermoplastic polyimide layer 
faces the bump formation surface. 

Takubo teaches a flexible circuit board (fig. 4F) which have thermoplastic 
polyimide layers (21 , 22) as bonding agents which have thicknesses different from each 
other and are formed on both surface of a non-thermoplastic polyimide layer (23) in 
addition the thinner thermoplastic polyimide layer (22) faces the bump formation surface 
(13a, 13b). 

It would have been obvious to a person having ordinary skill in the art at the time 
of invention to modify the flexible circuit board taught by North Corp with the insulation 
film taught by Takubo because Takubo states, "a flexible wiring substrate that is suitable 
for a laminate of layers can be accomplished. In particular, a flexible substrate with a 
high boding strength to a rigid wiring substrate or another flexible substrate can be 
accomplished" [column 30 line 42-46]. 

Regarding claim 3 - North Corp teaches a flexible multi-layer wiring circuit board 
comprising: a flexible circuit board (fig. 1) in which a plurality of bumps (25) are directly 
formed on a surface portion of one of a wiring layer (22) and a metal layer (23) for wiring 
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layer formation or formed thereon through an etching barrier layer (22), an interlayer 
insulating film (27) in which the bumps are not formed on (fig. 1G shows bumps not 
being formed on the insulation film) a bump formation surface of the one of the wiring 
layer and the metal layer for wiring layer formation; and an another flexible circuit board 
(fig. 4a, 33) different from the flexible circuit board, in which wiring layers (32) are 
formed on at least one main surface (fig. 3a, 32 shows an upper and lower surface with 
wiring layers), at least a part of each of the wiring layers is connected to an upper 
surface of each of the bumps (fig. 4B shows the bumps being connected to the second 
circuit boards wiring layers); and a space between the wiring layers on the one main 
surface is filled with a insulating layer (fig. 1G, 27 shows the wiring layers covered by 
insulation). 

North Corp does not teach thermoplastic polyimide layers as bonding agents are 
formed on both surface of a non-thermoplastic polyimide layer is provided in a portion 
and one of the thermoplastic polyimide layers of the interlayer insulating film which is 
located on an opposed side of the one of the wiring layer and the metal layer for wiring 
layer formation is thicker than the other of the thermoplastic polyimide layers; and a 
space between the wiring layers on the one main surface is filled with a thicker 
thermoplastic polyimide layer molten. 

Takubo teaches thermoplastic polyimide layers (fig. 4F, 21 and 22) as bonding 
agents are formed on both surface of a non-thermoplastic polyimide layer (23) is 
provided in a portion where the bumps (33) are not formed and one of the thermoplastic 
polyimide layers (21) of the interlayer insulating film which is located on an opposed 
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side of the one of the wiring layer and the metal layer for wiring layer formation is thicker 
than the other of the thermoplastic polyimide layers (Fig. 4F shows layer 21 to be 
thicker than layer 22). 

It would have been obvious to a person having ordinary skill in the art at the time 
of invention to modify the flexible circuit board taught by North Corp with the insulation 
film taught by Takubo because Takubo states, "a flexible wiring substrate that is suitable 
for a laminate of layers can be accomplished. In particular, a flexible substrate with a 
high boding strength to a rigid wiring substrate or another flexible substrate can be 
accomplished" [column 30 line 42-46]. 

Regarding claim 4 - North Corp teaches a method of manufacturing a flexible multi- 
layer wiring circuit board, comprising: preparing: a first flexible circuitboard (fig. 1) in 
which a plurality of bumps (25) are directly formed on a surface portion of one of a 
wiring layer (22) and a metal layer (23) for wiring layer formation or formed thereon 
through an etching barrier layer (22), an interlayer insulating film (27) and a second 
flexible circuit board (fig. 4A, 33) in which wiring layers (32) are formed on at least one 
main surface thereof; and performing heating-pressurization (Discussed in the rejection 
to claim 2) processing for connecting at least a part of each of the wiring layers formed 
on the one main surface of the second flexible circuit board to an upper surface of each 
of the bumps (see fig. 4B) and filling a space between the wiring layers on the one main 
surface with a insulation layer(Fig. 4B shows the insulation layer (27) covering the 
wiring layers (32). 
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North Corp does not teach wherein thermoplastic polyimide layers (fig. 4F, 21 
and 22) as bonding agents are formed on both surface of a non-thermoplastic polyimide 
layer (23) is provided in a portion in which the bumps (33) are not formed on a bump 
formation surface of the one of the wiring layer and the metal layer for wiring layer 
formation, and one of the thermoplastic polyimide layers (21) of the interlayer insulating 
film which is located on an opposed side of the one of the wiring layer (1 3a and 1 3b) 
and the metal layer (47) for wiring layer formation is thicker than the other of the 
thermoplastic polyimide layers. 

It would have been obvious to a person having ordinary skill in the art at the time 
of invention to modify the flexible circuit board taught by North Corp with the insulation 
film taught by Takubo because Takubo states, "a flexible wiring substrate that is suitable 
for a laminate of layers can be accomplished. In particular, a flexible substrate with a 
high boding strength to a rigid wiring substrate or another flexible substrate can be 
accomplished" [column 30 line 42-46]. 

Regarding claim 5 - North Corp teaches a method of manufacturing a flexible multi- 
layer wiring circuit board, comprising: preparing: two first flexible circuit boards (fig. 4a, 
28), in each of which a plurality of bumps (fig. 1 , 25) are directly formed on a surface 
portion of one of a wiring layer (22) and a metal layer (23) for wiring layer formation or 
formed thereon through an etching barrier layer (22), an interlayer insulating film (27) 
and a second flexible circuit board (fig. 4, 33) in which wiring layers (31 and 32) are 
formed on both surfaces thereof; and performing heating-pressurization (Discussed in 
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the rejection to claim 2) processing for connecting the wiring layers formed on the both 
surfaces of the second flexible circuit board to upper surfaces of the bumps of the two 
first flexible circuit boards (fig. 4a shows the two flexible circuit boards 28 being pressed 
into the second circuit board 33) and filling a space between the wiring layers of the 
second flexible circuit board with a insulation layer (fig. 1 , 27) of each of the first flexible 
circuit boards. 

North Corp does not teach an insulation film wherein thermoplastic polyimide 
layers as bonding agents are formed on both surface of a non-thermoplastic polyimide 
layer is provided in a portion in which the bumps are not formed on a bump formation 
surface of the one of the wiring layer and the metal layer for wiring layer formation, and 
one of the thermoplastic polyimide layers of the interlayer insulating film which is located 
on an opposed side of the one of the wiring layer and the metal layer for wiring layer 
formation is thicker than the other of the thermoplastic polyimide layers. 

Takubo teaches an insulation film (fig. 4F) wherein thermoplastic polyimide 
layers (21 and 22) as bonding agents are formed on both surface of a non-thermoplastic 
polyimide (23) layer is provided in a portion in which the bumps (33, 32, 31) are not 
formed on a bump formation surface of the one of the wiring layer (1 3a and 1 3b) for 
wiring layer formation, and one of the thermoplastic polyimide layers (21) of the 
interlayer insulating film which is located on an opposed side of the one of the wiring 
layer (1 3a and 1 3b) and the metal layer (47) for wiring layer formation is thicker than the 
other of the thermoplastic polyimide layers (Fig. 4F shows an insulating film that has a 
thicker layer and a thinner layer that sandwich a non-thermoplastic layer). 
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It would have been obvious to a person having ordinary skill in the art at 
the time of invention to modify the flexible circuit board taught by North Corp with the 
insulation film taught by Takubo because Takubo states, "a flexible wiring substrate that 
is suitable for a laminate of layers can be accomplished. In particular, a flexible 
substrate with a high boding strength to a rigid wiring substrate or another flexible 
substrate can be accomplished" [column 30 line 42-46]. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Narushima et al. (US Patent 6426138 B1) discloses an adhesive film for electronic 
parts. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEVEN SAWYER whose telephone number is 
(571)270-5469. The examiner can normally be reached on Mon-Thu 7:00-5:30 (est). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Robinson can be reached on 5712722319. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. S.l 

Examiner, Art Unit 4175 
/Jefferey F Harold/ 

Supervisory Patent Examiner, Art Unit 4192 



